MHWHUCTEPCTBO OBPA3OBAHNWA U HAYKH

JIOHELIKOU HAPO/IHOM PECITYBJIMKHA
I'OCY JIAPCTBEHHOE OGPA3OBATEJILHOE YUPEXJIEHUE
BBICILIEI'O ITPO®ECCUOHAJILHOT o OBPA3OBAHMS

2 2(‘1?,7 (nofnucn)
& » cM%ﬁz/f 2023 rona

PABOYAS ITPOTPAMMA JTUCHUITJIMHBI
Bb1.B./17.03.02 lludpoBoe pery;iupoBanue B 3JeKTPOMEXAHNYECKUX CHCTEMAX

(KOl 1 HAMMEHOBAHHE JAUCLMUIUIMHBI COINIACHO y4EOHOMY IUIaHy)

Hanpasnenue noaroToBku: 13.04.02 DyieKTpOHEPreTUKa U DJIEKTPOTEXHHUKA
Hamnpasnennocts (poduiib): DnekTpocHa0KEeHHEe U YHEPTrocOepeKeHne
[Iporpamma: MarucTparypa
®dopma oOydeHUS: OYHasl, 3a04YHas
®dopma 00ydeHHUs: Ounas 3aoyHas
CemecTp(bl) 3 4
OOmas TpyT0EMKOCTh B 3.€./4acax 3/108 3/108
KonrtakTHas padoTta (4ac.), B TOM YHCIIE: 53 18
JeKiuu (4ac.) 17 6
MpaKTUYECKHUEe (CEMUHAPCKUE) 3aHITHS (4ac.) 34 6
nabopatopHbie paboThI (Yac.) - -
CamocTosiTenbHas paboTta (4ac.), B TOM YHCIIe 55 90
KypcOBOM MpoeKT (pabota) (cemectp/yac.) - -
KonTtpoas (3x3ameH/3a4éT, Jac.) 3a4ET 3a4ET

Jlonenk, 2023 r.



2

Pa6ouas nporpamma muctuumaussl «[{udpoBoe perymupoBaHue B 3JeK-
TPOMEXaHHYECKHX CHCTEMax» COCTaBIeHa B COOTBETCTBHH C yUeOHBIMH IUIAHAMH IO
HanpapieHuio noaArotoBku 13.04.02 «DOnekTposHepreTuka 1 3JIeKTPOTEXHUKAY, (Harmpas-
JIEHHOCTH (poduiib) «neKTpocHadkeHue U 3ueprocoepexenuer) mist 2023 roga npué-
Ma I10 OYHOM ¥ 3a049HOH dopmam 00ydeHHUs.

CocraBuTens:

JloLileHT kKadeaps! 31eKTPONPUBOIA

¥ aBTOMAaTH3aLHH

IIPOMBIIIIEHHBIX YCTaHOBOK, é

K.T.H., JOLIEHT ( Mupomnuk JI.H.

Paboudasi mporpaMma paccMOTpPeHa M NPHHATA HA 3acelaHuu Kadeaphl 3JIeKTpo-
TIPUBOJIA U ABTOMATHU3AIMY TPOMBIIIUIEHHBIX YCTAHOBOK
I[TIpotokon or « 07 » _«sp= 2023 roma Ne I

3aBenyromuii kadeapoi @’ Poskapsika [1.1.
(nmoarnuce) ﬂ (®.1.0.)

Pabouas mporpamma coryiacoBaHa ¢ BbInyckaomeii kadgeapoii «DnexTpocHal-
JKeHHE IIPOMBILUICHHBIX NPEAIPUITANA U TOPOLOBY
[Ipotokon oT «45»  ©3  2023romaNe &4

3aBenyromuii kahenpoi /2 eBiioB A.B.

(nozm / (®1.0)

Pabouas nporpamma ogo6pena yyedno-meroauueckoii komuccueit JJOHHTY mo
HanpasiIeHHo NoAroToBKY 13.04.02 «DnekTposHepreTuka u 3JIeKTPOTEXHUKAY.

I[Ipotokon or « 12 » oz 2023 roga Ne J
[Ipencenarens —f— Txauenko C.H.
(nolmﬁcs) (®.1.0.)

Pabouas nporpamma npoaJiena st 20 roza npuéma Ha 3acelaHuM Kadeapbl
371eKTPOIPHBO/A U aBTOMATU3ALUH IPOMBIIIUIEHHBIX YCTAaHOBOK.
IIpoTokom OT « » 20.  roma Ne

3aBeayromui kadenpoi

(nmoamnuce) (®.1.0.)

Pabou4as mporpaMma corjiacoBaHa ¢ Bblmyckawomeii kadeapoii «DiekTpocHad-
K€HHE IIPOMBILIUICHHBIX NPEATNPUATUN U TOPOIOBY

[IpoToko OT « » 20 roga No

3aBenyromuii kabeapoit

(noamnuce) (®.1.0.)



1 OBBEKT, HEJIb U 3ATAYHU OCBOEHUA JUCIIUIT/IMHbI

JlucuunimHa paccMaTpHUBAET BOIPOCHI pacdyeTa W MPOrpaMMHUPOBAHUS THUITOBBIX
1U(POBBIX CUCTEM YIIPABJICHUSA, IPUMEHSIOIIUXCS B 3JICKTPOMEXAaHUYECKUX CHCTEMaX.

[lenb MUCUUIUIMHBL: O3HAKOMIIEHHE C TEOPHUEH M NMPAKTUKON LUPPOBBIX CHUCTEM
yIpaBiIeHUs U HU(POBOrO PETYIUPOBAHUS B ANEKTPOMEXAHUYECKUX CUCTEMAX, a TAKXKE
OBJIaJICHHE HaBBIKAMU CHHTE3a IIU(PPOBBIX CUCTEM JUJIS PEIICHMs 3a/a4 YIPaBICHUS KO-
OpJAMHATaMU AJIEKTPOIPUBOIOB.

33,[[2[‘11/1 JUCHUIUIMHBI: HAYYHUTb CTYACHTA BBIIIOJIHATH HMCCIICOAOBATCIBCKUC U pacC-
YCTHBIC pa6OTI>I IO CO3JaHNIO U BHCAPCHUIO B JSKCINIYAaTallUIO HI/I(prBBIX CUCTCEM PCIr'y-
JIUPOBaHUA C IIMPOKHUM HCIIOJIB30OBAHHUCM CPCACTB COBpeMeHHOﬁ BBIYHCJIMTEILHON TEX-
HUKH.

B pPE3YIbTATC OCBOCHUS AUCHUIIIIMHBI CTYACHT JOJIKCH
3Hamb.

- OCHOBHBLIC IIPHHIMUIIBI M CXCMBbI ]_II/I(I)pOBOFO dABTOMATHYCCKOI'O PCryJIMpOBaHUA
KOOpAHWHAT JJICKTPOIIPpUBOAA, UX MATCMATHUYCCKOC OIIMCAHUC,

-pyHIaMEHTAJIbHbIE MaTeMAaTHYECKUE OCHOBBI aHAJIM3a MPOLIECCOB B IU(PPOBBIX
JIMHENHBIX CUCTEMAX;

- IIPOTPpaMMHBIC U alllIapaTHBIC BOSMOXHOCTH COBPCMCHHLIX IITIAT OTJIaAKHU,

- OCHOBHBIC METO/Ibl TOCTAHOBKHM TEXHUYECKHUX 3aJaHUN, pa3pabOTKH U HCIIOJIb30-
BaHUS CPEJICTB aBTOMATH3AIIMH TIPU MPOSKTUPOBAHUHU IU(PPOBBIX JICKTPOMEXaHUUSCKUX
CHUCTEM,;

- COBpEMEHHBIE TPEOOBAHUS K 3HEPrOCOEPEKEHHUIO U MEPHI IO MX MOBBILICHHIO;
ymemsy:

- MPOEKTUPOBATh U OCYIIECTBIATh HAJIAIKY CHUCTEM LHU(PPOBOrO PEryIupOBaHUS
KOOPAMHAT AJIEKTPONPUBOAA;

- YUTATh NPUHIUITHAIBHBIE CXEMbI HIU(PPOBBIX CUCTEM PETYIUPOBAHMUS;

- paboTaTh C AMCKPETHBIMU JATYMKAMU; pabOTaTh C COBPEMEHHBIMU MHUKPOIPO-
LIECCOPHBIMU IIIATAMU OTJIAJKHU;

- paboTtathb ¢ mpeoOpa3zoBaTEIbHBIMU YCTPOMCTBAMU JIs YIPABJICHHS IBUTATEIIEM;

- TOJ0UpaTh HEOOXOIMMbIE METO/bl MOCTAHOBKM TEXHWYECKUX 3aJlaHHi, paspa-
OOTKM U HCIIOJIb30BAaHUSI CPEJICTB aBTOMATH3AIlMM TMPU TPOSKTHPOBAHUU ITUDPOBBIX
AJIEKTPOMEXAHUYECKUX CUCTEM;

8naoemo:

- HaBbIKAMM MPAKTUYECKOW MOCTAHOBKM TEXHUYECKHUX 3aJaHUM, pa3pabOTKU U HC-
MOJIb30BaHUsI CPEICTB aBTOMATU3AIMU MPU MPOEKTUPOBAHUU LUDPOBBIX AIEKTpOMEXa-
HAYECKUX CUCTEM.

[Tpouecc n3ydyeHust AUCUUIIMHBI HAMIPaBJIeH Ha (OPMUPOBAHUE CIEIYIOMINX KOM-
METEHUINM:

- CIOCOOEH MPOEKTUPOBATh OOBEKTHI MPO(PEeCcCHOHATBLHOMN ACATEILHOCTH U OpTraHu-
30BBIBAaTh paboTy 10 X npoekrtupoBanuio (I1K-2).



2 MECTO JUCHMILIAHBLI B OCHOBHO
OBPA3OBATEJILHOI MPOTPAMME

JlucuuninHa OTHOCUTCS K 4acTH, popMUpyeMol ydyacTHUKaMu 00pa30oBaTebHbIX
oTHoueHuH, bioka 1 «/lucuumivael (MOyJn)» y4eOHOrO IJIaHa.

basupyerca Ha 3HaAHUSAX U YMEHHUSX, KOTOPbIE CTYJEHT MPHUOOpPEN MpPU OCBOCHUU
IPEIIIECTBYIOUINX TUCHUIUIMH OakanaBpuata: OCHOBBI JIEKTPONPUBOAA, Teopust aBTO-
MaTUYECKOTO yIpasiieHus, [IpombInieHHas 3J€KTpOHUKA, MUKpONIpoLeccopHas TEXHU-
Ka.

3HaHUA U YMEHUS, IPUOOPETEHHbIE NP OCBOCHUHU JAaHHOW JUCIMIUIMHBI, peasiu-
3YIOTCSl CTY/IEHTOM IIPH BBIIOJIHEHUN HAay4YHO-HCCIEAO0BATEIbCKON pabOThI U BBINOJHE-
HUH BBITYCKHOW KBaJIM(PUKAIIMOHHOU pabOoTHl.

3 CTPYKTYPA U COAEPKAHUE JUCIHHUIIJINHBI

3.1 PacnpenesieHne y4eOHbIX YaCOB 10 TeMaM AUCHUIUIMHBI M BUIAM 3aAHATHI

Ne HaumeHnoBaHue tem KomnuectBo yacos
Te- (conmepixaTenbHBIX MOJYJICH) (ouHas / 3a04Has popma)
MBI B Tom gucne
Bcero Jlexuuun Jla6op. IIpaxr. (Ce- CPC
MUH.)
1 | BBenenue 5/5 1/0 -/- 0/0 4/5
Otnanoynas mara -I-
2 . 16/16 2/0 10/1 4/15
STM32F4Discovery
3 [udpoBoe perynupoBaHue B IJEK- 1213 o1 -I- 0/0 10/12
TPOMEXaHHUYECKUX CHCTEMAaX
4 % % /-
YHuUBepcanbHbIN ACUHXPOHHBIN 1212 o1 / m 6/10
MIPUEMO-TIEPEIATUNK
5 - -/-
[[IupoTHO-UMITYJIbCHAsT MOZIYJISILUS 13/10 o1 / 6/1 5/8
MIPY YIPABICHUU JIBUTATEISIMHU
6 Pabora ¢ JUCKPETHBIMH JaTYNKAMHU. 12/12 2/1 -/- 4/1 6/10
7 -/-
Ocobennoctu paborsl ¢ ALl u 13111 200 / 4 210
ITAII
8 | Pabota ¢ aHAJIOTOBBIMH JaTYMKAMU 10/13 2/1 -/ 0/0 8/12
9 % -/-
Pexum 3aMKHYTOH CHUCTEMBI 13/10 o1 / 6/1 5/8
«Hardware-in the loop»
KonrakTHas pabora (HOMOTHUTENH- 206
Hasl)
Kypcosas paboTta (mpoekT) -I-
Hrtoro o Bumam 3aHsITHHN 108 17/6 -/- 34/6 55/90
KonTpons 0/0
Hroro: 108




(I)opanOBaHne KOMIIETEHIIUH B pe3yjabTaTe 0CBOCHUA TEM JUCHHIIJINHBI

Komnerenuun TeMbl M CHUILIMHDBI, HALlEJIEHHbIE HA GopMUPOBaHHe
KOMIIeTEeHIIUN
[K-2 Temsr 1-9
3.2. Jlekuun

Tema 1. BBE/IEHHE.

Conepxanue tembl 1: Jluciurumna ,, [ludpoBoe peryaupoBaHue B AJIEKTPO-
MEXaHUYECKUX CHCTEMAax . 3a/lauu Kypca. B3auMocCBsI3b ¢ JUCHUILUIMHAMU 3JIEKTPO-
HUKAa U MHUKPOCXEMOTEXHHKA, MUKPOIPOLIECCOPHBIE CUCTEMbI, TEOPUS aBTOMATHYE-
ckoro ynpasienus u ap. [lonsarue o udppoBOM peryaupoBaHUM JIEKTPOIPUBOIOM
U DJIEMEHTHOM 0a3ze.

Jlureparypa k Teme 1: [1,2 4]

Tema 2. MuxkponpoueccopHas oriagounas miara STM32F4Discovery.
Conepxanue Tembl 2: OnucaHue OTIAJOYHOM TJIaThl MW KOHTPOJLIE-
pa STM32F407VGT6 ¢ sapom Cortex-M4F. Apxutektypa ARM u 32-pa3psaHbix
MHKPOKOHTpoJIepoB STM.
Jlutepatypa k Teme 2: [1,2 4,5, 6,]

Tema 3. Lludposoe peryiupoBaHue B 3JIeKTPOMEXAaHUYECKUX CHCTEMAaX

Conepxanue TeMbl 3: Z-ipeoOpa3oBaHue W HUQPPOBBIC MepeaaToOuHbIe (yHK-
. [Ipumeps! udpoBoit GpuiabTpaIuy TaHHBIX U pealii3allii CYeTYNKOB. B3anmo-
CBSI3b MPOTPAMMHOTO 00ECIICUCHHUS U peaau3arus 0a30BbIX IMPUHIIAIIOB U (POBOTO
peryJIMpOBaHMS TIPU TTOMOIIH Z-TIpeoOpa3oBaHUsI.

JIuteparypa k Teme 3: [1, 2 4]

Tema 4. YHuBepcaibHbI ACHHXPOHHBIN NPUEMO-TIepeIATYUK.

Conepxanue TteMbl 4: Onucanue uHtepdeiica RS-232. JfoctouncTBa u Heno-
crtatku UART, BpemeHHble 1uarpaMmmbl paboThl, 0COOEHHOCTH padOThl B aCUHXPOH-
HOM U CHHXPOHHOM pexxume. Oco0eHHOCTH padoThl U HacTpoiku moayneit UART
miatel STM32F4. [Tpumepsr: KOMIIBIOTEP-IUVTATA, CMAPTOOH-ITIATA.

JIuteparypa k Teme 4: [1, 3]

Tema 5. IlIupoTHO-UMIYJILCHASI MOAYJIALMSA NPU YHPABJICHUU ABUTATEsI-
MU
Conepxxanue Tembl 5: Onmcanue Bo3MoxkHOCTel padotel [IIMM-reneparopos
IJIaThl. XapaKTEPUCTUKA MPOCTEHIINX MAJIOMOIIHBIX APANBEPOB YIIPABJICHUS JIBU-
raremamu. [lonknroduenue miatel K ApanBepy u asurarento. I[IporpammupoBanue
reneparopa [HINM.
Jlutepatypa k Teme 5: [1, 3]

Tema 6. PadoTa ¢ AUCKPETHBIMHU JATYUKAMMU.
Conepxxanue Tembl 6: Onucanue unrepdericoB SPI u [12C. IIpunuumnsr paboTbl
C aKceIepoMeTpaMu, THPOCKOIIaMU, MarHUTOMETPAMHU.




Onucanue 0cCOOCHHOCTEHN pabOThI JaTUUKA TPUOIMKEHUS.
JIMCKpeTHbIE MaTYUKH yria moBopoTa. Mcmonp3oBaHHE KBaApaTypHOTO ajiro-
pUTMa.

Jlutepatypa k Teme 6: [1, 3]

Tema 7. OcodennocTu padorsl ¢ AL n INAII
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Copepxannie Tembl 7: Onucanue nepudepuitupix moxyieit AL u LAIL
Oco0eHHOCTH MOAKIIOYEHHS K HUM BHEIIHUX yCTpoucTB. [IpumMepsl mporpammupo-
BaHUSI.

Jlurepatypa k Teme 7: [1, 3]

Tema 8. PadoTa ¢ aHAJTOrOBBIMH JATYHKAMHA

Cozxepxannie TeMbl 8: JIaTYMKU TOKa W HANpsDKEHUS, UX KiIacCU(UKAIMS,
O0COOEHHOCTH MOJKIYEHHSI K MUKPOKOHTpoJsuiepy. [Ipumepsl cxeM noakiItoueHus 1
pacuera K03 PUIIUEHTA NTepeiadyil U HHEPLIMOHHOCTH.

Jlureparypa k Teme 8: [1, 3]

Tema 9. Pe:xxum 3aMmkHyTO# cucteMbl «Hardware-in the loop».
Conepxxkanue tembl 9: OmnucaHue pa3iMYHBIX PEKUMOB PabOTHI MUKPOMIPO-
IIECCOPHBIX CUCTEM OXBAaYEHHBIX OOpPATHBIMU CBS3sIMU. [IprMepbl MOCTPOCHUS TAKUX
PEKUMOB C UCTOJIb30BAHUEM IIJIaThI.

Jluteparypa k Teme 9: [1, 2 /4, 5, 6]

3.3. IlIpakTnyeckue (CeMUHAPCKHE) 3AHATHS

No Tema paboThI O6neM, | Jlute-

/1 yac. | parypa

1 [Ipaktuueckoe 3anstue Nel. [IporpammupoBanue 1mudpo- 4/ [1, 3, 5,
BBIX BBIXOJOB. 6]

9 [Ipaktuueckoe 3anstue Ne2. [IporpammupoBanue 1udpo- 6/0 [1, 3, 5,
BBIX BXOJIOB. 6]

3 IIpaktnueckoe 3anstue Ne3. [IporpamMmupoBaHue MOIYJIs 4/ [1, 3, 5,
UART 6]

4 [TpakTuueckoe 3anstue Nod. YpaiieHue BUTATENIEM T10- 6/2 [1, 2,4,
CTOSIHHOTO TOKA B Pa30MKHYTOMN CHUCTEME. 6]
[TpakTdeckoe 3anstre NeS. M3yueHue MpUHIMIIOB TO- [1, 2,4,

3) 4/0
KIIFOUEHUS U(PPOBBIX TaTYHMKOB 5, 6]

6 [Ipaktuueckoe 3anstre Ne6. VM3ydeHune MPUHITUIIOB TOJ- 40 [1, 2,4,
KJIFOUCHUSI AHAJIOTOBBIX JIATYNKOB 5, 6]
[Ipaktuueckoe 3ansitue No/. Hactpolika cucTemMbl yrpas- [1, 2,4,

7 6/0
JeHus B pexume «close loop» 5, 6]

HUroro: 34/6

3.4. JlabopaTopHblie padoThI
Y4eOHBIM IIJIaHOM HE 3arIaHUPOBAHO




3.5 CamocTosiTesibHasi padoTa CTyJAeHTa

Ne Buael caMmocTosTeNnbHOM pabOThI CTYACHTA O6bemM,
n/n gac.
1 M3yuenue NeKIMOHHOTO MaTepraia 30/50
2 [TonroToBKa K MPakTUYECKUM 3aHITUSIM -/-
3 IToaroroBka k 1a00paTopHBIM paboTam 25/31
4 BrInonHeHne KypcoBOro npoeKTa -/-
5 BrInonHeHne KypcoBoit paboThI -/-
6 BrinonHeHne MHIMBUAYaIbHOTO 3a/1aHuUs 0/9
Hroro: 55/90

3.6. Kypcosoii mpoexT (padoTa), HHAUBUAYAJIbHOE 3aaHUE

KypcoBas paboTa o 1MCUUIIMHE HE TPETYCMOTpPEHA.

JUIst OLIEHKH YPOBHS IPAKTUYECKOr0 MPUMEHEHUSI U3YYEHHOIO TEOPETUYECKOTO Ma-
Tepuaja MpeaycMaTpUBaeTCs BbINOJIHEHHE pacu€THOW paboThl. PaboTa HampaBieHa Ha
3aKpEIUICHUE 3HaHUM, ITOJTYYEHHBIX BO BPEMS JICKIIMOHHBIX 3aHATHHA U CBSI3aHA C pacue-
TOM IAPaMETPOB CXEMBbI JABUTATENSI MOCTOSHHOIO TOKA M CO3JIaHHMEM JUIsl HErO MOJIETHU
un(ppoBoil cucteMsl ynpasieHHs. VIcXoHbIE JaHHBIE U ONMUCAHUE COAEP)KAHUS NPHUBE-
JICHO B peKOMeHaIusx [6].

O0beM yueOHOM Harpy3Ku P BBIMOJHEHUU UHANBUAYAIBHOTO 33/1aHUs — 9 4acoB.

PexomenmyeMblii 00beM MOSICHUTENBHON 3aITUCKU 110 UHANUBUAYATBHOMY 3aJaHUI0 —
He Oousiee 6 ctpanull popmata A4 (210x297 mMm).

4 ®OHA ONEHOYHBIX CPEACTB

4.1 Kputepun ¥ mKaJbI [1JI51 HHTETPUPOBAHHOM OLEHKH YPOBHS c(OpMHUPO-
BAHHOCTH KOMIIETEHIIUH

Cocmasnsaiowas KomnemeHyuu — noJTHOMa 3HAHUL

- HYJIEBOW YPOBEHb: HEBEpPHbIC, HE APTyMEHTHPOBAHHbBIC, C MHOXKECTBOM TI'PYOBIX
OIIMOOK OTBETHI HAa BOMPOCHI. YPOBEHB 3HAHUH HIKE MUHUMAJIBHBIX TPEOOBAHUM;

- MUHHMMAaJIbHBIM YPOBEHB: JAHbl HE IIOJHbIE, HETOYHBIE U HEAPIYMEHTHUPOBAHHBIC
OTBETHI Ha BOMPOCHL. J[OMyIIeH0 MHOTO TpyObIX OMIMOOK. YPOBEHb 3HAHUI HIKE MUHHU-
MaJIbHBIX TPEOOBAHUM;

- IOPOTOBBIM YPOBEHB: aHbl HEAOCTATOYHO ITOJIHBIE, TOUYHBIE U API'YMEHTUPOBAHHbBIC
OTBETHI HA BOIPOCHL. [110X0 3HaeT TepMUHBI, ONPENCIICHUS U TIOHATHS; OCHOBHBIE 3aKO-
HOMEPHOCTH, COOTHOIIEHUS, MPUHITUIIBL. J[OMyIIIeHO MHOTO HETPYOBIX OIITHOOK;

- CpEIHUI YpOBEHb: JaHbl JIOCTATOYHO MOJHBIE, TOYHbIC U APTYMEHTUPOBAHHBIC OT-
BETHI HA BOIMPOCHIL. B 11€710M 3HAaET TEPMUHBI, ONIPEECTCHUS U TOHATUS; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOIIIEHUS, TPUHITUIIBL. JloMyIIIeHO HECKOIBKO HETPYObIX OIIHUOOK;

- IPOJABUHYTHIN YPOBEHbB: JIaHbI MOJHBIC, TOUHBIE U APTYMEHTUPOBAHHBIE OTBETHI HA
BOIIPOCHI. 3HAET TEPMUHBI, OMPEAECICHUA U MOHITHUS, OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOIIICHUS, MPUHIIUIIBIL. J{OMyIIEeHO HECKOJIBKO HErPYyOBIX OIMIUOOK;

- BBICOKHW YPOBEHb: JaHbl MOJIHBIC, TOYHBIC U apTYMEHTUPOBAHHBIE OTBETHI HA BO-
MPOCHL. 3HAET TEPMUHBI, ONPEACICHUS U MOHITHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHO-
LWIEHUS, TPUHIUIIBL. JIONMyIIEHO HECKOIBKO HETOYHOCTEH.



Cocmaenawowas komnemeHyuu — ymMmeHus

- HYJIEBOM ypOBEHb: IIOJHOE OTCYTCTBHE IIOHUMAaHUS CYyTH METOJAUKHN PEIICHUS 3a/1a-
Y, JONYUIEHO MHOXKECTBO IpyOeHIINX OIMOOK / 3aJaHHsI HE BBIIIOJHEHBI BOOOIIIE;

- MUHUMAaJIbHBI YPOBEHb: cl1a00€ NIOHMMaHKUE CYTH METOJIMKU PEIIEHUs 3a]auu, J10-
MylIeHbl TpyOble ommOKu. Pemenus He o0ocHoBaHbl. He ymeeT ucnonb3oBaTe HOpMaTHUB-
HO-TEXHUYECKYIO IuTepaTtypy. He opueHTHpyeTCcs B criennanbHOM HAyYHOM JINTEpaType ;

- IIOPOTOBBIM YPOBEHB: JOCTATOYHOE NOHMMAHHUE CYTU METOAUKH PELICHUS 3a7ayH,
JOIyILEHB! OIMOKU. Perienns He Bceria 000CHOBAHBI. Y MEET UCHOIb30BaTh HOPMATUBHO-
TEXHUYECKYIO uTeparypy. Cnabo OpueHTUpPYyETCs B CIIEHUAIIBHON HAy4YHOU JIUTEPATYPE;

- CPEIHUM YPOBEHB: B LIEJIOM IIOHUMAET CYyTh METOAUKHU PEIICHUS 3a/1a4H, JOIYIICHbI
ommOku. Pemienust He Bcerma O0OOCHOBAaHBL. YMEET HCIOJB30BATH HOPMATHBHO-
TEXHUYECKYIO U CIELUAIBHYIO HAYYHYIO JINTEPATYPY;

- IPOABUHYTHIA YPOBEHb: B LIEJIOM ITOHMMAET CYTh METOAMKHM PELICHUs 33Ja4d, JO-
MyUIeHbl HeTOYHOCTU. CrIocOOEH 000CHOBATh PELICHUs. Y MEET UCTI0NIb30BaTh HOPMATUBHO-
TEXHUYECKYIO U CIELUAIbHYIO HAYYHYIO JINTEPATYPY;

- BBICOKUI YPOBEHb: IOHUMAET CyThb METOJIMKHU peleHus 3agaun. Crioco0eH 000cHO-
BaTh PEILECHUA. Y MEET UCIOIb30BaTh HOPMATUBHO-TEXHUYECKYIO U CIIELUAIBHYIO HAYYHYIO
JIUTEPATYpPy, IEPEIOBOU OIIBIT.

Cocmasenaowas komnemeHyuy — 61a0eHue HagblKamu

- HYJICBO ypOBEHb: HE IEMOHCTPUPYET BJIAJICHUE HABBIKAMU BBITIOJTHEHUS TIpodec-
CHOHAJIbHBIX 3a7a4. He MOXKET BBINIOJIHUTD 3a/IaHMUS;

- MUHUMAJIBHBI YPOBEHb: HE JIEMOHCTPUPYET BIAJCHHE HABBIKAMHU BBITIOJIHCHUS
npodeCCUOHANIBHBIX 3a/1au. VICMBITHIBAET CYIIECTBEHHBIE TPYIHOCTU MPHU BBINOIHEHUU
OTJICIbHBIX 3aJaHU;

- TIOPOTOBBIN YPOBEHB: BJIaJICET HaBBIKAMH BBITIOJIHEHHUS MTPOGECCHOHANIBHBIX 3a7a4
Ha MOPOrOBOM YPOBHE. 3a/1aHUS BBITIOJIHSAET MEJJICHHO M HEKAYECTBEHHO;

- CpeIHUN YpPOBEHb: BJAJeeT HAaBBIKAMU BBIMIOJHECHHS IPOQECCHOHAIBHBIX 3aJ1ad.
3ajaHus BBITIOJIHSACT HAa CPETHEM YPOBHE IO OBICTPOTE U Ka4eCTRY;

- TIPOJIBUHYTBHIM YPOBEHB: BIIQJICET YBEPCHHBIMH HABBIKAMH BBITIOJIHEHHS TIpodec-
CHOHAJIbHBIX 3a7a4. BBICTPO M KAYECTBEHHO BBIMOJHSET 3aJlaHUsI, HMHOTJIA JOMyCKas He-
3HAYUTEIIbHBIE TTOTPEIITHOCTH;

- BBICOKMI YPOBEHb: BJIAJICET YBEPEHHBIMU HaBBIKAMHU BBITIOJIHEHUS MPodeccruo-
HaJIbHBIX 3a/1a4. BBICTPO M KaueCTBEHHO BBIMOJIHSACT 3aJaHusl, TP HEOOXOIUMOCTH Jie-
MOHCTPUPYSI TBOPUYECKU MOJIXO.

Obobwennas oyeHka cghopmMupo8aHHOCmu KoOMnemeHyut

- HyJIEBOI YpOBEHb: Ha HYJIEBOM YpOBHE CPOPMHUPOBAHBI: BCE COCTABJISIOLINE; OJHA
WJIM JIBE U3 TPEX, OCTaIbHbIE — Ha 00JIee BEHICOKOM YPOBHE;

- MUHUMAJIbHBIA YPOBEHb: HA MUHHUMAJIBHOM YPOBHE C(HOPMHPOBAHBI: BCE COCTAB-
JISTOIIKE; OJHA WU JBE U3 TPEX, OCTAIBHBIC — Ha 00JIE€ BHICOKOM YPOBHE;

- TIOPOTOBBIN YPOBEHB: HA MMOPOTOBOM YPOBHE CPOPMHUPOBAHBI: BCE COCTABIISIOIINE;
OJIHA WJTU JIBE U3 TPEX, OCTANIbHBIE — Ha 00Jiee BHICOKOM YPOBHE;

- CpeZiHUI YpPOBEHb: HA CPEIHEM YPOBHE C(HOPMUPOBAHBI: BCE COCTABIISIONINE; OHA
WJIM JIBE U3 TPEX, OCTANIbHBIE — Ha 00JIee BEICOKOM YPOBHE;



- IPOJIBUHYTHIM YPOBEHb: HA MPOJABUHYTOM YPOBHE CPOPMHPOBAHBI: BCE
COCTABJISIFOIIME; OJTHA WM JIBE U3 TPEX, OCTAIBHBIC — HA BLICOKOM YPOBHE;

- BBICOKMM YPOBEHB: Ha BHICOKOM YPOBHE C(DOPMUPOBAHBI BCE COCTABIISIOIINE KOM-
IIETEHITNH.

4.2 Bonpochkl K 3K3aMeHY U IPpUMep IK3aMeHAIMOHHOT0 OMJIeTa
VY4eOHBIM IIJITAHOM 3K3aMEH HE 3aIlJIaHUPOBAH.

4.3 Kputepuu onleHUBAHUA

Texymuii KOHTPOJIb 3HAHMM OOydYaromierocss O4HOM (POPMBI OCYIIECTBIAETCS IO
pe3yibTaTaM BBIMOJHEHUSI 33JlaHUi Ha MPAKTUUYECKUX 3aHATHUSAX; CTYJEHTa 3a04YHOU
(dhopMbI 00yUEeHUS — IO pe3yJIbTaTaM BBITIOTHEHUS KOHTPOJIbHON PadOTHI.

OneHuBaHKe 3HaAHUI CTYACHTOB MPU CEMECTPOBOM KOHTPOJIE OCYIIECTBIISIETCS MO
rocyaapcTBeHHoOM mkane, 6ampHol mkane u mkaie ECTS (tabmuna 1). Pe3ynbrarhb
OIICHUBAHUS 3HAHUM CTYJCHTA BHOCATCS B 3a4€THO-IK3aMEHAIMOHHYIO BEJOMOCTD U 3a-
YETHYIO KHUXKKY CTYJICHTA.

Ta6nuna 1 — Ouenka 1o rocyJapcTBEHHOM 1IKajie U mmkanae ECTS

Cymma 6amioB Ornenka Ornenka
no 100-0anpHOM HIKane no mwkane ECTS 10 TOCY/IAPCTBEHHON IIKae

90-100 A

80-89 B

75-79 C 3a4éT

70-74 D

60-69 E

35-59 F* He 3aureno

0-34 F

* — ¢ 00s13aTEILHBIM IMOBTOPHBIM U3YUCHUEM AUCHUIIIINHBI.

B Teuenue cemecTpa M B 3a4€THO-IK3aMCHAIIMOHHYIO CECCHIO, 00yJarOmuics 04-
HOI (OpMBI MOKET HaOpaTh KOJIMYECTBO OAIJIOB, OTpaXXEHHOE B TadiuIle 2, a o0y4aro-
uics 3a09HOM (hOPMBI — KOJIMYECTBO OaIIOB, OTpaKeHHOE B Tabiuiie 3. MakcuMainbHO
BO3MOXKHOE KomuecTBO OaisoB pasusietrcs 100.

Tabnuua 2 — Pacnipenenenre 0amioB 1j1si 00ydarOMIuXCcs OYHOU (HOPMBI

MakcumansHO
Bun pabotst
BO3MOKHOE KOJIMYECTBO OaJIIOB
BrimonHenne npaktudeckux 3aaanuii (7 mryk) 70
AKTHBHOCTH 00YYarOIIETrocst Ha 3aHATHIX 30
HUTOIO: 100
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Tabnuma 3 — Pacnipenenenue 6amioB 1151 00y4aronnuxcs 3a04HON (OPMBI

MaxkcuMainsHO
Bun pabotsl
BO3MOKHOE KOJIMYECTBO 0AII0B
BeinonHeHne MpakTH4ecKuX 3aaanui (3 mryku) 60
BerInosiHeHHE MHIUBUIYAIbHOTO 3aaHUs 40
HUTOI'O: 100

HpH BBIIIOJTHCHUN HMHIWBHUAYAJIBHOI'O 3aJaHWA OLCHHBACTCA: ITIOJIHOTA BBIIIOJIIHC-
HUA 3aJaHU, O(I)OpMJICHI/IG 0oT4YCTa, IMOACHCHHA K PCHICHUIO, ITOCICIOBATCIbHOCTD HU3J10-
JKCHHA, IPAaBUJIBHOCTDb BBIUMCIICHUH.

S PEKOMEHAYEMAA JIUTEPATYPA
I OcHoBHasi tuTEpaTypa

1. Anyunn A.C. Cucremsl yIpaBI€HUS 3JIEKTPONPUBOJIOB [ DIEKTPOHHBIN pecypc] :
yueOHuK 11 By30B / A.C. AHyuuH. - 19 M6. - M. : MBOU, 2015. - 1 ¢aiin. - Cucrem.
TpeboBanus: Acrobat Reader. http://ed.donntu.ru/books/21/cd10247.pdf.

2. I'yceB B.I'. DnexTpoHNKa U MHUKPOIPOIIECCOPHAsT TEXHUKA [DJIEKTPOHHBIN pe-
cypc] : yueOHHK JUIsl CTYJIGHTOB BY30B, OOYUYaOIIMXCS 110 HAMPABICHUIO TTOJITOTOBKHU Oa-
KaJIaBpOB U MaructpoB "buomenunuHckas WHXKEHEpHs'" MO HAMPABICHUIO MOJITOTOBKHU
JTUTITIOMUPOBAHHBIX crieranucToB "buomeaununckas texuuka" / B.I'. I'yces, IO.M. T'y-
ceB. - 33 M6. - Mocksa : KHOPYC, 2013. - 1 ¢aiin. - Cucrem. TpedoBanus: [Ipocmotp-
kK djvu-dainos.

http://ed.donntu.ru/books/cd5787.djvu

II JonmosiHUTEIBHAS JIMTEPATypa

3. bopogckuii, A. C. [IporpammupoBanue MUKpOKOHTpoJuiepa Arduino B uHbopma-
IIMOHHO-YIPABJIAIONIMX CUcTeMax : yaebHoe mocodue / A. C. boposckuii, M. 1O. Hlpeii-
nep. — OpenOypr : OpeHOyprckuii rocynapctBeHHsii yausepeurer, 9bC ACB, 2017.
— 113 ¢. — ISBN 978-5-7410-1853-8. — TekcT : 27eKTPOHHBIA // DIEKTPOHHO-
OubmoTeuHas cucrema IPR BOOKS : [caitT]. — URL:
http://www.iprbookshop.ru/78913.html

4. udpoBeie CUCTEMBI YIpPaBIEHUSI 3JEKTPONPUBOJOB [DIEKTPOHHBIA pecypc] :
MoHorpadus / B. I'. ®@aiinmreiin, O. C. Bopobeituuk ; B.I'. @aitnmreiin, O.C. Bopobeii-
yuk ; nox ped. A.Jl. Yuurens. - 10 MO. - Kpusoii Por : KHY, 2014. - 1 daiin. - Cuctem.
tpeboBanus: Acrobat Reader.http://ed.donntu.ru/books/17/cd6771.pdf

6 YYHEBHO-METO/INYECKOE OBECIIEYEHHUE JIUCHUIIJINHBI

Y4eOHO-MeTOAMYECKHE U3IaHUsA, pa3padoTanubie B JOHHTY:

5. Meroandeckue PEKOMEHJAIMH K BBIMOJHEHUIO JaOOpaTOpHBIX padboOT TIo
muciuuindae  «l{udpoBoe  perynmupoBaHre B DJIEKTPOMEXAaHUYECKHUX  CHCTEMax»
[DneKkTpoHHBI pecypc]: mis oOydarmmuxcs MO HampaBiieHuto moarotoBku 13.04.02
«INEeKTPOIHEPTETUKA U IIEKTPOTEXHUKa» dopma oOyueHus ovnas/3aounas / [OYBIIO
«IOHHTY», Kad. DnexrponpuBojg W aBTOMATHU3AIUS MPOMBIIUICHHBIX YCTaHOBOK;
coct.: JI. H. Mupomnuk. — 2 M6.— Honenk: JOHHTY, 2020. - 1 ¢aiin. - Cucrem.
tpeboBanus: Acrobat Reader. http://ed.donntu.ru/books/21/m6041.pdf .



http://ed.donntu.ru/books/21/cd10247.pdf
http://ed.donntu.ru/books/cd5787.djvu
http://www.iprbookshop.ru/78913.html
http://ed.donntu.ru/books/17/cd6771.pdf
http://ed.donntu.ru/books/21/m6041.pdf
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6. Meroauueckue peKOMEHJAMU K CaMOCTOSITeNIbHOM paboTe Mo Juc-

muruinHe «l{udpoBoe perynupoBaHre B 3JIEKTPOMEXAHUUYECKHX CHUCTEMax» [DJIeKTpOH-
HBIM pecypc]: s oOydarolmmxcs Mo HarmpaieHuto noarotoBku 13.04.02 «Dnektpo-
DHEpPreThKa W DJEKTpOoTeXHHuKa» ¢Gopma o0ydeHust ounHasi/3aounas / ['OYBIIO
«JOHHTY», Kad. DnexrponpuBoj M aBTOMAaTU3alMsl MPOMBIIUICHHBIX YCTaHOBOK;
coct.: JI. H. Mupomnuk. —833 K6.— [oneuk: JOHHTY, 2020. — 1 daitn. — Cucrem.
TpeboBanus: Acrobat Reader. http://ed.donntu.ru/books/21/m6040.pdf .

DJIEKTPOHHO-UH(OPMALIMOHHBIE PecypChl

OBC JIOHHTY - http://donntu.ru/library
9BC IPR BOOKS — http://www.iprbookshop.ru/.

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJINHBI

1. Yuebnas aymutopus Ne 8.303 yueOHbIN KOpIyc 8 ISl MPOBEACHUS 3aHITHM
JIEKIIMOHHOTO THUTIA, TPYNIOBBIX U UHAUBUIYATbHBIX KOHCYJIbTAIIUHN, TEKYIIIETO KOHTPOJIS
(mynsTUMenuiiHOe o0opyaoBanue: kommnsiorep Intel Celeron E1200, onepanmonHnas cu-
cTeMa Windows XP Professional x86/64 (akamemMuueckas MOJINCKA
DreamSparkPremium), LibreOffice 4.3.2.2, Google Slides (6ecratHast Bepcus), MyJib-
TUMEJIMAHBIN TIPOEKTOP, IKpaH; ClelUaTu3upoBaHHas MeOelb: JOCKa ayJAuTOpHasi, CTO-
JIbl AyIATOPHBIE, CTYJIbS YYEHUUECKHUE; TEMOHCTPAIIMOHHBIE CTCH/IbI U TIJIAKaThI).

2. Cnennanu3upoBanHas stadoparopust Ne 8.113 y4yeOHbIl KopIyc 8 /uisl IpoBejie-
HUA 1a00PaTOPHBIX 3aHATUN, TPYNIOBBIX U UHIUBUIYAIBHBIX KOHCYJIbTAIUMH, TEKYIIETO
KoHTpoJis. Crnenuain3upoBaHHOE 000pynoBaHue: poOoT-MaHumynstop Manus; 3]
npuHTep «Prusa 13 tronXY» (Kuraii), 3] npuntep, caenannsiit crynentamu (JIHP), 31
npunTep «Solidoodle» (CILLA). Ctena 1. JIabopaTopHBbIil CTEHA 7Sl U3yUYEHUS ITapaMeT-
pupoBanus T4 ¢upmbr Siemens npu mnomomu 06a3oBod manenu omeparopa: [T
Micromaster 440, 15 xBTt, 6a3oBas manenn omepartopa, asurateiab AO2-51, 7.5 kBT.
Crenp 2. JIabopaTopHbIil cTeH A u3ydeHus: napametpupoBanus [ ¢upmer Siemens
npu nomoiu [IK: TTY Micromaster 440, 15 kBt; nBuratens AO2-51, 10 kBT, Moaynb
cBsa3u ¢ IIK. Crenp 3. JIabopaTopHbIil cTEH[ AJI1 U3yYEHUS MEXaHUYECKHX XapaKTepu-
cTUK acuHxpoHHoro npuratens: [T4 Altivar 5, 4 kBt, neurarens AK 52/6, 2.8 kBt; TH-
pucTopHbIii npeodpazoBatens IT6, 11 kBT; Harpy3zounas mammuna [TH®D-45, 3.6 xBT.
Crenn 4. JlaGopaTopHbIid CTEHT JUIsl U3YYEHHUS IU(MPOBBIX CUCTEM YIPaBICHUS TUPHU-
CTOPHBIM 3JIEKTPONPUBOJIOM MOCTOSIHHOTO TOKa: TUPUCTOPHBIN mpeoOpaszoBarens bTY -
3501, mmara ALII/IIAIT 5710 Octagon systems, ruiata rajabBaHHMYECKHX Pa3BI30K
SCMPBO5, neurarens [IBCT-32, 1,2 kBt. Ctenn 5. JlaGopaTopHbIii CTEH I HCCIICI0-
BaHUS OJHOKOHTYPHOM CHCTEMBI peryiaupoBaHus ckopoctu cucteMbl TPH-AJl: kowm-
MJIeKTHas TUpucTopHas ctanmus ympasieHuss TCYP-UII, asuratens AK60-4 ¢ ¢.p., 7
kBT, rereparop mocrositHHOrO TOKa [1-52, 6.5 ¥BT. CTenp 6. JlabopaTopHbIil CTeHT IS
nzydyenusi napamerpupoBanug I[IU ¢upmsr ABB: T4 ACS-550, 4 xBt, nBurarenb
2ANB0B2ITAY2, 2.2 kBt. Ctenn 7. JlabopaTopHbIii CTEH AJIsI UCCIIEIOBAHUS CUCTEMBI
AJIEKTPONPUBOJA C YIPABJICHUEM IO LEMU BO30YKJACHUS JBUTATENs: UCCIeIyeMasl Ma-
muHa [IbCT- 22, 0.6 kBT, TupuctopHslii mpeodpazoBatens Bo3Oyautens DT-3P, 1 kBrT.
Crena 8. JlabopaTopHblii CTEHJ JUIS UCCIEIOBAHUS JBYXKOHTYPHOM CHCTEMBI MOIYU-


http://ed.donntu.ru/books/21/m6040.pdf
http://donntu.ru/library
http://www.iprbookshop.ru/
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HEHHOTO peryiaupoBaHud: uccienyemsoiii npurarens [IBCT-32, 0.8 kBrt, pe-
BEPCUBHBINM TUPHUCTOPHBINA TpeoOpazoBarens s ucciaeayemoit mamuubl bTY-3601,
mkad «Keap-84», peBepCUBHBIN TUPUCTOPHBIN MpeoOpazoBaTesib I T6 MuTaHus HArpy-
3ouyHor mamuubl [1-31, 0.7 xBt. Crenn 9. JlabopaTopHBI CTEHM JJis HCCIEIOBAHUS
U(POBBIX CUCTEM YTPaBIICHUS Ha 0a3e MUKPOMOTOpa U MUKpOKOHTpoJuiepa STM32F4.

[IpuGopnoe obOecrieuenne: mnasuibHas craHuusa Lukey852d, wucTouHuMkM mnHTaHUA
Mr3003m-2, Tpr3003t, Mr3003, snexkrponnsiii ocuuiiorpadg Sds 1072cml, nnata AL
m-DAQ, natuuk Hanpsbkerus LEM 55p (2mit.), natumnk Hanpspkenns CYHVS025A (3
mT.). KommnberorepHoe obecneuenue: kommbioTepbl Pentium 4 cpu 3.2ghz, 1gb, 80gb (5
mT.), OC - Windows XP Professional x86 u Windows 7 (akagemuueckas MOJIHUCKa
DreamSparkPremium), LibreOffice 3.3.0.4 (GecruiatHast Bepcus), mporpaMMHOE oOectie-
yenue st padotel ¢ T4 dupmer ABB «DriveWindowLight2y» (GecruiatHast Bepcus),
nporpammHoe obecnieuenue s padotsl ¢ [TU dupmer Siemens «Drive Monitor» (6ec-
riaTHas Bepcusi). MyJabTUMEIUMIHBIN NPOEKTOP, 3KPaH MPOEKUMOHHBIN, CIIELUATU3HPO-
BaHHasi MeOeIb: JOCKa MepeIBIKHAS, CTOJIBI ayUTOPHBIC, CTYJbsl YICHHUECKHE.

3. TlomemeHus: 111 CaMOCTOATEIBLHOU pabOThl ¢ BO3MOKHOCTBIO TOJKIIIOUEHUS K
cetu "HHtepHer" u oOecnedeHHEM JIOCTYNa B AJIEKTPOHHYIO HWHGOPMAIIMOHHO-
o0pa30BaTeNbHYIO Cpely OpraHM3alliK: YUTAIbHBIE 3aJibl, yueOHble Kopiyca 2,3 (Komrib-
I0T€pHasl TEXHUKA C BO3MOXKHOCTBIO TOJIKIIIOUEHUsI K ceTu «MHTepHeT» U oOecrneueHuemM
JIOCTYyTIa B AJIEKTPOHHYIO MH(OpMaAIIMOHHO-00pa3oBaTeibHyto cpeny (QUOC JJIOHHTY) u
ANEKTPOHHO-O0MOMMoTeuHyt0 cucteMy (ObC IPRbooks), a Tak:ke BO3MOXKHOCTBIO MHAUBU-
JyallbHOTO HeorpaHudeHHOro joctyna odydaromuxcs B ObC u OUOC nocpeacteom Wi-
Fi ¢ mepconanbHbix MOOWITBEHBIX yeTpoiicTB. OC- Microsoft Windows 7, OpenOffice 2.0.3
- oomectBennas ymuensus MPL 2.0, Grub loader for ALT Linux - murensus GNU LGPL
v3, Mozilla Firefox - numensus MPL2.0, Moodle (Modular Object-Oriented Dynamic
Learning Environment) - nunensus GNU GPL).



